The objective of this study was to evaluate the effectiveness of simultaneous training for children with autism spectrum disorder (ASD) and their parents, with a focus on social skills enhancement (STSSE) by evaluating behavioral changes in children with ASD and changes in family functioning. STSSE was conducted on 17 children of elementary school age with ASD and their parents. Changes in scores on the social skills scale for education (SS-scale), the child behavior checklist, the Feetham Family Functioning Survey (FFFS), and the confidence degree questionnaire for families (CDQ) were used to assess the effectiveness of STSSE. Improvements were seen for "Communication Skills" on the children's SS-scale (p = 0.029). Significant improvements were seen in the mothers' FFFS scores for "The 4th factor: illness and worries" (p = 0.016) and in the median CDQ scores for one of 18 items after STSSE (p = 0.01). Although additional studies with larger sample sizes will be necessary before these findings are generalizable, the positive changes seen in both parents and children as a result of STSSE are promising.
information such as characteristics of the disorder and treatment strategies. PT that focuses on reducing family conflict through alternative intervention strategies for parents has also been developed [7] . We recently reported that PT with smaller groups and shorter schedules (PTSS) could be useful for reducing problematic behaviors in children with ASD and ADHD and for increasing the confidence of mothers providing care [8] .
However, PT does have some limitations. For example, it has not been shown to have a significant effect on behaviors of children with ASD, particularly in terms of externalizing problems. Therefore, a mainstream treatment approach in which children undergo direct training in social skills, problem solving, and anger management has been developed [9] [10] [11] [12] . Some reports have proposed applying social skills training (SST) programs for both children with ASD and their families [13] [14] [15] [16] , while DeRosier et al. [17] reported a program in which parents who helped affected children with their homework participated together with their child only during the introduction of their session. In another program reported by both Ventola et al. [18] and Solomon et al. [19] , parents attended a semi-structured, concurrent, psychoeducational training meeting during the child's sessions. Although it is important for parents to gain the social skills and knowledge necessary to promote their child's social development, to the best of our knowledge, no training programs in which parents learn these skills in a systemic manner have been reported.
Therefore, in the present study, simultaneous training for children with ASD and their parents with a focus on social skills enhancement, which combines SST for high-functioning children with ASD of elementary school age and their parents, was applied in small groups of four to five members. STSSE, the primary focus of which is helping children with ASD acquire social skills, is unique in that it is both an SST program for children and a PT program for parents. STSSE uses a variety of behavioral principles to help enhance the social functioning of children with ASD. An STSSE course, which is simultaneously carried out for children with ASD and their parents, comprises 10 consecutive sessions and can be completed within six months. Parental sessions focus on helping parents gain an understanding of their child's social skills, including the areas in which they may be lacking, and on assisting their child in adapting to both the home and school environment.
In a previous study, maternal well-being was measured using both adverse maternal outcomes-such as depression and parenting stress-and favorable maternal outcomes-such as life satisfaction and overall psychological well-being [20] ; however, assessing only maternal well-being is insufficient for the assessment of family functioning. Enforcement of self-care behavior in families caring for children with ASD and assessment of family functioning as a unit, are also necessary. In particular, a family systems perspective [21] that includes fathers, mothers, and other family members of children with ASD should be utilized. Such a perspective should ask questions such as "How do family members perceive support given and received?" and "How does congruence among family members or the lack thereof contribute to the well-being of each member?" [20] . To our knowledge, only a few studies have evaluated the effects of PT on family functioning among both parents and other family members of children with ASD.
Therefore, the purpose of this study was to evaluate the effectiveness of STSSE for children with ASD and their parents by evaluating behavioral changes in children with ASD and changes in family functioning, including both parents and other family members.
Materials and Methods

Participants
Explanatory leaflets regarding STSSE were distributed to the families of children with ASD at the outpatient clinic of Osaka University Hospital; 17 children and their mothers were subject to the study. All children were diagnosed with ASD in the outpatient clinic according to Diagnostic and Statistical Manual of Mental Disorders (5th edition) guidelines. All children were aged from seven years eleven months to ten years ten months, and nine had comorbid ADHD. Informed consent was obtained from all children and parents before the study began.
To evaluate the effectiveness of STSSE, parents were instructed not to start any new or change any ongoing medications or interventions for their children during the program. Parents who had previous PT experience or showed serious psychological conditions, including a history of child abuse, or children with cognitive deficit (intelligence quotient/developmental quotient (IQ/DQ) lower than 60) were carefully excluded by the research team, which consisted of the attending doctors, a nurse, and psychologists. The attendance rate among the 17 children and their parents in the STSSE sessions was 90%. When these children and parents could not be present in some sessions, they were supplemented with the content and material of the missed sessions individually.
The participants' demographic data are shown in Table 1 . Mothers (mean age˘standard deviation (SD), 40.7˘3.3 years) were the primary caregivers in all cases, and all lived with a partner. Of the 17 mothers, six participated in STSSE sessions together with the children's fathers. Eight of the 17 children had siblings, some of whom also experienced trouble at school or quarreled with their siblings. Sibling having trouble at school 9 * Autism Spectrum disorder + Attention deficit hyperactivity disorder.
Characteristics of Children
The clinical characteristics of the children who participated in the study are shown in Table 2 . Developmental levels were estimated using one or more of the following developmental test batteries: to assess the intellectual quotient (IQ), the Wechsler Intelligence Scale for Children, Third Edition or the Tanaka-Binet Intelligence Scale V [22] ; and to assess the developmental quotient (DQ), the Kyoto Scale of Psychological Development [23] , a scale widely used in Japan. The resultant IQ/DQ of the children ranged from 60 to 101. The main problematic behaviors were related to social and communication impairments in addition to hyperactivity/impulsion, difficulty in following directions, and restlessness/attention deficit. We then synthetically assessed each participant's degree of comprehension regarding the content of STSSE, IQ/DQ, autism grade, etc., in order to select appropriate candidates. 
STSSE Procedure
STSSE was conducted for small groups of 4 to 5 participants by a registered nurse and clinical psychologists trained in the original SST procedures. Each group member was selected in order of application. A single STSSE course comprised 10 consecutive sessions and was completed within six months. Each session lasted 90 min and was held every 1 to 2 weeks. To maintain the quality of STSSE, two researchers assisted the leader, monitored the contents of each session, and recorded the parents' remarks and reactions. The records of each session were analyzed and discussed by the researchers, child neurologists, clinical psychologists, and a registered nurse.
STSSE Content
The STSSE content used in this study was formulated based primarily on the original report of SST programs that described "recognition and understanding of emotion; theory of mind; and executive functions/real life-type problem solving" [19] . The children's program included teaching, modeling, role-playing, rehearsal, feedback, and homework related to the target skills, which were taught to the children by instruction and modeling. Games designed to use the target skills were then played among the children following the role-play with their trainer.
In reference to the programs developed for parents of children with ASD by Butter et al. [24] , some new items were added, including training for parenting on communication skills, understanding the children's inappropriate social skills, and helping the children adapt to their home and school environments. The sessions for parents comprised group discussion, role-play, watching a videotaped recording of their sessions, and weekly homework assignments [25, 26] .
The content and points of intervention for the 10 sessions comprising a course are shown in Table 3 . Table 3 . Content and points of intervention for the 10 sesssions comprising an STSSE course for children with ASD and their parents. 
Evaluation Methods
The effectiveness of STSSE was assessed using the following four scales: social skills scale for education (SS-scale) [27] , child behavior checklist (CBCL) [28] , the Japanese version of the Feetham Family Functioning Survey (FFFS) [29] , originally developed by Feetham et al. [30] , and the confidence degree questionnaire (CDQ) for families. All mothers and their partners were asked to complete these three scales (CBCL, FFFS, CDQ) separately on two different occasions; the first within one month prior to starting STSSE, and the second within one month after finishing the last STSSE session. The SS-scale was evaluated by the teacher who was in charge of the target child. In addition, the mothers' comments at the end of each session were recorded and analyzed.
SS-Scale for Education
The SS-scale scoring system consists of the following four factors, each scored on a four-point Likert scale: "Group Behavior Skills"; "Self-Control Skills"; "Friends and Relationships Skills"; and "Communication Skills" [27] . Since this scale has not been standardized, only changes in each sub-item score were used for evaluation (mean score˘SD: 10.1˘3.0). When the SS-scale score is increased after PT compared with before PT, the child's social skills are considered as being improved.
CBCL Japanese Version
The CBCL is a scale designed to evaluate child behavioral problems [28] . Responses are scored on a 3-point Likert scale as follows: 0 = Not true; 1 = Somewhat or sometimes true; and 2 = Very true or often true. The school-age checklist is composed of 120 questions.
FFFS, Japanese First Version
In the FFFS, family functioning is defined as activities and relationships, including growth, safety, socialization, economic stability, and education, among and between individuals, the family, and the environment that enable a family to maintain itself and meet the needs of family members. The FFFS is designed to evaluate family functioning [29, 30] by assessing relationships between the family unit and the individual, the family subsystems, and the broader social unit. The FFFS is composed of 25 items, each scored on a seven-point Likert scale. Each item includes the following two questions: (a) "How much family functioning do you currently have?"; and (b) "How much family functioning would you like to have?" The absolute value of the difference between the "a-score" and the "b-score" is calculated as the "d-score". The d-score represents the discrepancy between perceived and desired family functioning, with a lower d-score indicating better family functioning.
The Confidence Degree Questionnaire (CDQ) for Families
This scoring system comprises 18 items ( Table 4 ) that were modified from the original report by Iwasaka et al. [25] to incorporate the parents of children with ASD. Each CDQ item is answered on a five-point Likert scale. Since this scale has not been standardized, only changes in sub-item scores were used for evaluation. When the CDQ score is increased after compared with before STSSE, the parent's confidence in relating to their children is considered to be increased. Replies to the questionnaires were not requested from nine fathers who participated in the first year of study; therefore, only the CDQ scores of mothers were subject to analysis.
The Mothers' Comments
The mothers' comments at the end of each session were recorded and analyzed.
Ethical Considerations
All subjects gave their informed consent for inclusion before they participated in the study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Ethical Review Board of Osaka University Hospital (project identification code: 10007-5).
Statistical Analysis
Data were analyzed using SPSS 20.0 for Windows (SPSS Inc., Tokyo, Japan). All scores were compared using the Wilcoxon signed-rank test. p < 0.05 was considered to indicate statistical significance. 
Results
Changes in SS-Scale for Education
Increases were seen in all SS-scale scores for education after STSSE. In particular, significant increases were seen in the scores for "Communication Skills" (p = 0.029; Figure 1) , which includes the sub-items "Hearing", "Speaking", "Assertion", and "Talking". These findings suggest that STSSE is particularly helpful in these aspects of communication. 
Changes in CBCL Scores
The CBCL total T-score and the Externalizing and Internalizing T-scores were unchanged after STSSE (total T-score: 65.0 to 66.0; Externalizing T-score: 57.5 to 59.5; Internalizing T-score: 61.5 to 63.0) (Figure 2) . No significant differences were evident among any of the children. 
Changes in FFFS Scores
Changes in FFFS scores are shown in Figures 3 and 4 . 
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Mothers
Among the two factors making up "Relationship between family and subsystem (p = 0.019)", significant improvement was seen in the d-score for "The 4th factor: Illness and worries" (p = 0.016). In addition, improvements were seen in the following sub-categories: "Q2: Consultation and concern for relatives (excluding a partner)" (p = 0.52); "Q9: Using a medical institution and receiving health consultation" (p = 0.10); and "Q11: Worries about a child" (p = 0.39) (Figure 3 ). In addition, "Relationship between family and subsystem" for mothers was improved after STSSE. 
Among the two factors making up "Relationship between family and subsystem (p = 0.019)", significant improvement was seen in the d-score for "The 4th factor: Illness and worries" (p = 0.016). In addition, improvements were seen in the following sub-categories: "Q2: Consultation and concern for relatives (excluding a partner)" (p = 0.52); "Q9: Using a medical institution and receiving health consultation" (p = 0.10); and "Q11: Worries about a child" (p = 0.39) (Figure 3 ). In addition, "Relationship between family and subsystem" for mothers was improved after STSSE.
Fathers
Improved FFFS scores for the following two items were seen for all nine fathers: "Relationship between family and individual" (p = 0.64) and "Relationship between family and subsystem" (p = 0.51); however, these differences were not significant (Figure 4 ).
Changes in CDQ Scores
Mothers
The median CDQ scores increased for 11 of 18 items following the STSSE course in all 17 mothers; however, the increases were only significant for "Q12: Do you quarrel less with your family due to your child's behavior?" (p = 0.01) ( Table 4 ).
Fathers
The median CDQ score increased for three of the 18 items after PTSS; however, no significant differences were observed (Table 4) .
The Mothers' Comments
In general, the comments of the mothers suggested the usefulness of STSSE. Most mothers reported that their child had more emotional control as a result of the joint SESSE activities, which required paying attention, expressing their emotions in words, and using suitable language when communicating with others (Table 5) . Furthermore, because parents and children worked together using enhanced social skills, the validity of the STSSE course was demonstrated. Table 5 . Comments from mothers at the end of each session.
Subject Number
Mothers' Comments 1 When I made a feelings sheet, the word "sad" began appearing from my child. It was a good lesson for me as well, and I would like to continue.
2
Since attending STSSE, my child has been increasingly inviting friends to the house for short visits. I am glad to see that.
3
My daughter has come to understand the things that cannot be communicated with words only and is more accepting of the things I say. Her sister has reported to me that she was doing her homework without being told.
4
My daughter has come to be able to control her emotions. She has become able to process things well after her emotions explode. I am enjoying it as well.
5
I did not know what my daughter was thinking before, so it was good to understand her thoughts in this exercise. I realized that my daughter was also paying attention to me. There are limits to what parents can communicate to children. Neither my spouse nor I have friends, so that's an issue that needs to be addressed.
6
My son has become better at how he deals with things after he becomes angry.
7
It was enjoyable for my son and I. My son now has fewer quarrels with his friends.
8
My daughter was able to raise her hand and answer at school. Although, it was only two times, it still made me happy. I want to continue practicing so that I can communicate my feelings with words using the basic pattern we learned at STSSE. Even when trying to ask my son why he thought something, he had built an emotional wall and I could not get in. My son seems to have made a decision to not talk about what happens at school, and will not tell me. I received a call that there might be trouble with the sixth grade students at the school sports festival; my son always wanted to be in the first position. But on the day of the festival, everything was fine. In the running race, even though he was third, he lined up in the third place position smoothly without being told to do so.
10
I really felt that STSSE was effective for us as parents. I was even asked at my son's school if I was doing something different. My son does not bite his fingernails as much. A major issue now is emotional control, and we are looking for solutions as a family. We parents learned something too.
11
I understood that my son needs to grow with praise. I also understood that in an organized environment, he can make friends. He still seems to make decisions with emotions either 0% or 100%, good or bad.
12
My son has come to understand troubled looks on people's faces. I hope he will become able to express his emotions in words. We as parents no longer get angry as much.
13
With his disorder, my son does not understand the difference between himself and others; and I thought that by making a measure (scale) for each emotion and showing him visually, it would be easier for him to understand and to do self-analysis.
14 When I ask about school or other things that my daughter does not want to talk about, she will tell me and resolve her feelings a little if we move to another place to talk. I have learned the keys to using STSSE. As parents, we have come to give her more steady praise.
15
My son does not seem to be good at saying things that make others feel good, but he has begun saying things to me such as "this dinner is really good."
16
My son said that the STSSE games were fun. Even now he still always wants to be number one. His handwriting is sloppy though because he wants to be the first to turn in his paper; this is something we are working on now.
17
My son has become a master of the multiplication table and seems to have confidence in himself. Not being understood by others causes stress in him, and I want him to be able to say things. I wish he were able to switch moods when something is bothering him. As a parent, I have become able to listen more to what my son says, and have become able to be a little more reassured.
STSSE: simultaneous training for children with ASD and their parents with a focus on social skills enhancement.
Discussion
Changes in Children
In this study, "Communication Skills" among children with ASD, which included "Hearing", "Speaking", "Assertion", and "Talking", showed significant improvement following STSSE. Some mothers of children who showed improvement made comments such as "My son has begun saying things to me like 'this dinner is really good'," and "My daughter was able to raise her hand and answer a question at school." Since "Hearing", "Speaking", "Assertion", and "Talking" can be used to evaluate the ability of an individual to draw conclusions, the improvement in these sub-items suggest that STSSE made it possible for children to use communication skills more effectively at school. Some parents reported that their children's communication skills acquired through "Rehearsal", "Modeling", and "Homework" were also utilized at school. Teachers were informed of the content of the skill-training program together with a handout, and that their cooperation may also form the basis of the behavioral changes shown in the study results.
In contrast, no significant improvements were seen in the CBCL scores in this study. Although the direct aim of STSSE is the acquisition of social skills, a behavioral improvement was anticipated as well; however, based on CBCL scores, no behavioral improvement was seen in emotional control, coping, and peer relationships skills. Nonetheless, the improvement seen in communication skills may have resulted in reduced somatic complaints, suggesting that the children became able to express their mental state, including stress, anxiety, and conflict issues, more easily than before. In this study, some mothers of children who showed an improvement in expression of their mental state made comments such as, "My son does not bite his fingernails as much," and "When I made a feelings sheet, the word "sad" began appearing from my child." On the other hand, some mothers thought problems worsened; however, as shown in Table 5 , some mothers of children who showed difficulty in relation to thought problems made comments such as "My child still seems to make decisions (either 0% or 100%, good or bad) based on emotions," and "Even now he still always wants to be number one. And, his handwriting is sloppy because he wants to be the first to turn in his paper." This result was thought to reflect increased recognition among parents of changes in their children's thought processes that were previously difficult for them to understand. Overall, although an improvement in social skills was evident in the current program, no improvements anticipated by direct training to the children were seen in terms of externalizing problems. In addition, compared with PTSS, the effect of SST on the CBCL was insufficient. First, parents can more easily witness the direct effect of PTSS on their children's behavior problems. However, in STSSE, which is a program that specializes in social skills, this effect is more difficult to see. Second, as demonstrated by the mothers' comments, it is possible that there was a behavior change that could not be evaluated using the CBCL. Therefore, future studies should examine these issues further.
Changes in Parents
The d-score for "Relationship between family and subsystem" in the FFFS was improved after STSSE. This result suggests that strengthened support from a partner may be associated with increased life satisfaction and psychological well-being for mothers of children with ASD [20] . By virtue of STSSE training, mothers worried less about their children. Additionally, family functioning was improved through the increased opportunity for dialogue between parents.
In the STSSE course, mothers were recommended to share the materials and experiences obtained in the sessions with their partner, especially those regarding their children's ASD-related characteristics. Most of the mothers reported that they practiced the same session with their partner at home and found time to talk about how to care for their children. Fewer children (cases 2, 13, and 16) who had parents with one of the negative parenting risk factors (critical behaviors or physical punishment) showed clinically significant improvements compared with those whose parents did not have a negative parenting risk factor [31] . It is clearly important for parents to build a good relationship with their partner in order to take good daily care of children with ASD.
As shown in Table 5 , some mothers who noted that their family had started quarreling less frequently made comments such as "My daughter has come to understand the things that cannot be communicated with words and is more accepting of the things I say", "We as parents no longer get angry as often", "As parents, we have come to give her more steady praise", and "As a parent, I have become more capable of listening to what my son has to say". The median CDQ scores of fathers also increased in three of the 18 items after STSSE. These results suggested that, in addition to mothers of children with ASD to whom STSSE was directly applied, STSSE also had some favorable effects on fathers. This indirect effect might have been due to the fact that the program encouraged the mothers to share the content of the sessions with their children and partners at home as described above. Mclntyre (2008) [32] proposed that families with children with ASD tend to show more negative and inappropriate parent-child interactions than those with a child suffering from other developmental disabilities. He, therefore, emphasized the importance of training parents to focus on altering parent-child interactions. In our study, most of the mothers and children expressed unease when instructed to force their children's social skills at the beginning of the STSSE course; however, the confidence in parenting increased as the STSSE sessions proceeded.
The Usefulness of STSSE
We developed and introduced an STSSE program based on the previously reported parent program, PTSS, primarily for children with ASD and their parents. STSSE differed from our original PTSS in the following aspects: STSSE, which was applied to child-parent pairs simultaneously, provides a chance for children and their parents to meet and talk together, feel sympathy for one another, and enhance their own self-esteem. In addition, STSSE places a greater focus on acquisition of social skills compared with PTSS.
This program did have some limitations. First, in this study, no improvement in externalizing behavior was observed in high-functioning children with ASD during the follow-up period; however, improvements were seen in social skills and peer relationships and, thus, externalizing problems may be alleviated in the long term. Alternatively, programs targeting younger children may be necessary, since earlier intervention for children with ASD has been associated with a better prognosis [33] . Second, some parents in this study reported difficulty interacting with other parents in their group, despite all parents expressing satisfaction after STSSE. Smaller groups or individualized training might be more appropriate for parents reporting these kinds of difficulties. Third, the sample size was too small to draw definite conclusions about behavioral and cognitive changes in children with ASD and their mothers, and the follow-up period was too short to detect long-term behavioral and cognitive changes. However, the consistent finding of increased confidence among caregivers in our PT-based programs, PTSS and STSSE, suggest their effectiveness.
Conclusions
This research evaluated the effectiveness of our newly developed STSSE by analyzing changes in mothers' FFFS and CDQ scores and children's SS-scale scores. Positive changes were seen in both parents and children; although these results are promising, an additional study with a larger sample size will be needed before they can be generalized to other populations.
